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(54) SEMICONDUCTOR MEMORY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a high capacity 
low voltage semiconductor memory by selecting the 
material of floating gate electrode and channel region 
such that the Fermi level of a floating gate electrode 
is located in the band gap of the channel region under 
a state where no voltage is applied externally. 
SOLUTION: A floating gate electrode 6 of 10 nm thick 
is arranged on the surface of a tunnel insulating film 
5. The floating gate electrode 6 is formed of a high 
melting point metal, e.g. TiN, selected such that the 
Fermi level Ef of a floating gate is located between 
the conductive band lower end Ec and the valence 
band upper end Ev of a channel region 4, i.e., in the 
band gap. Consequently, the surface layer in the 
channel region 4 is depleted when no voltage is 
applied to a control gate electrode 8. When a voltage 
is applied to the control gate electrode 8, carriers 
tunnel through the tunnel insulating film 5 directly and 
thereby writing and erasure can be effected at a 
relatively low voltage. 
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